N onconvulsive status epilepticus (NCSE) has recently been recognized as one of the causes of unexplained consciousness disturbances, and it is considered to be a predictor of poor clinical outcomes in the neurocritical care setting. 1, 2 New diagnostic criteria for NCSE-the so-called Salzburg Consensus Criteria for NCSE-have already been validated, and their diagnostic accuracy has been proven. 3 In 2015, the Salzburg Consensus Criteria for NCSE were revised to include the American Clinical Neurophysiology Society terminology 4 to reduce the frequency of the false-positive diagnosis of NCSE (the modified Salzburg Consensus Criteria for NCSE). 5 It has been reported that NCSE and electrographic seizures can be detected using continuous electroencephalographic monitoring in patients with intracerebral hemorrhage (ICH). 6, 7 However, NCSE secondary to acute ICH (diagnosed based on the abovementioned new NCSE definition) and its determinants and prognostic significance have not been studied in detail. Therefore, we aimed to clarify the frequency, predisposing factors, and prognostic significance of NCSE in patients with acute ICH.
Methods
The data that support the findings of this study are available from the corresponding author on reasonable request.
Study Population
We reviewed the Asaka Medical Center Stroke and Epilepsy Center database and hospital records and identified consecutive patients with nontraumatic ICH who were admitted within 3 days of onset between August 2014 and July 2016. The following patients were excluded: (1) those who had been diagnosed with epilepsy before their emergent visit; (2) those with ICH because of a trauma, tumor, arteriovenous malformation, or aneurysm; and (3) those who died within 72 hours of admission.
The present study was approved by the hospital ethics committee and was conducted in accordance with the relevant institutional guidelines. The ethics committee granted a waiver to conduct this study without written informed consent. Data collection and definitions are showed in Methods in the online-only Data Supplement.
Electroencephalographic Recordings
Routine EEG or continuous EEG were recorded digitally using 21 standard scalp disk electrodes, which were placed according to the international 10-20 system. The routine, conventional bedside EEG recordings lasted for 20 to 40 minutes, and the continuous EEG recordings lasted for at least 8 hours. The electroencephalographic criteria for NCSE, which were derived from the modified Salzburg Consensus Criteria for NCSE, 5 were described in the online-only Data Supplement.
Imaging Analysis
We estimated the affected ICH locations. They were classified as deep (ICH in the corona radiata, basal ganglia, thalamus, or posterior
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In logistic regression models, the adjusted odds ratios (95% confidence intervals) for NCSE were 3. 
Statistical Analysis
We calculated the ICH score, which is a measure of ICH severity, from the relevant clinical and imaging variables. 8 Logistic regression was used for the multivariate analyses of clinical characteristics pertaining to NCSE and the associations between NCSE and clinical outcomes (Methods in the online-only Data Supplement).
Results

General Characteristics
Twenty (8.8%) patients with NCSE (9 men; mean age, 71±12 years) were identified and compared with 208 non-NCSE patients (127 men; mean age, 68±14 years). There were no significant differences between the demographics or medical history of the 2 groups (Table I in the online-only Data Supplement). The patients with NCSE had lower initial Glasgow coma scale and higher ICH scores and were administered anticonvulsants within 24 hours, intubated and on mechanical ventilation, and underwent craniotomy more frequently than the non-NCSE patients. Characteristics of study subjects and indications of craniotomy were also shown in Tables I and II in 
EEG Profile
Ninety-nine (43%) patients underwent electroencephalographic monitoring (conventional international 10-20 system EEG, 68; continuous EEG, 31). EEG profile is detailed in Results and Tables III and IV in the online-only Data Supplement.
Imaging Characteristics
The imaging characteristics of the NCSE and non-NCSE patients are shown in Results in the online-only Data Supplement. In logistic regression models, craniotomy (odds ratio, 3.5; 95% confidence interval, 1.2-10.7) and lobar involvement (odds ratio, 7.0; 95% confidence interval, 2.2-31.2) were found to be independently associated with NCSE (Table) . The other parameters exhibited significance in the crude analysis but not after adjustments were made for confounding factors.
Outcomes at Discharge
The patients with NCSE had longer hospital stays, higher modified Rankin Scale scores, and a higher mortality rate than those without NCSE (Table I in the online-only Data Supplement). After adjusting for sex and the ICH score, NCSE was not independently associated with poor functional outcomes (an modified Rankin Scale score of 4-5; odds ratio, 1.5; 95% confidence interval, 0.6-4.3) or mortality (odds ratio, 2.3; 95% confidence interval, 0.7-7.0) at discharge.
Discussion
Several previous studies have reported that patients with lobar hemorrhages or large hematoma volumes had acute symptomatic seizures more frequently than those without such features. 9 Although previous studies found that patients who experienced electrographic seizures also tended to have lobar hemorrhages, this association was not significant. 6, 7 It is sometimes difficult to categorize hemorrhages into lobar and nonlobar hemorrhages, especially in patients with large hematoma volumes. We classified ICH based on the affected location after considering the extent of the hemorrhage and whether it involved the insular lobe, which is regarded as an important origin of epilepsy. 10 Although putaminal hemorrhages are recognized as nonlobar hemorrhages, and it is assumed that they are less likely to cause seizures than lobar hemorrhages, putaminal hemorrhages were the most common type of hemorrhage among our patients with NCSE. We found that lobar involvement was independently associated with NCSE. This suggests that lobar involvement, including insular lobe involvement, is related to NCSE regardless of ICH severity.
Seizures are sometimes seen after craniotomy for intracranial diseases, and craniotomy itself has the potential to cause structural and metabolic derangements. 11 In terms of the management of aneurysmal subarachnoid hemorrhages, it was reported that endovascular treatment for ruptured aneurysms is associated with a lower seizure incidence than neurosurgical clipping. 12 It is intriguing that craniotomy was identified as an independent factor associated with NCSE in the present study, despite the difference in stroke type. It has been shown that NCSE can lead to poorer functional outcomes and mortality in patients with acute ICH. 1, 2 We detected a significant relationship between NCSE and poor outcomes in the univariate model, but the relationship became insignificant after multivariate adjustment, including for the ICH score. These findings suggest that the initial severity of ICH is more strongly associated with outcomes than the development of NCSE.
The present study had several limitations. First, it was an observational, single-center, retrospective study, and its observation period was short (only during hospital stay). These might have caused selection bias and limited the generalizability, and thereby multicenter prospective observational studies are needed. Second, EEG was performed in accordance with the clinical situation based on the decisions of the treating clinician, which might have resulted in the underdiagnosis of NCSE in the cases in which EEG was not performed. Third, the sample size of the patients with NCSE was small, which limited the power of the statistical analyses. We could not include several important outcome predictors in the logistic regression model because of the small number of NCSE cases, and, therefore, we used the ICH score, which takes some of these factors into account, instead.
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